Individual mitochondrion characterization: a comparison of classical assays to capillary electrophoresis with laser-induced fluorescence detection.
A method has been developed that uses capillary electrophoresis (CE) with laser-induced fluorescence detection (LIF) for measuring protein abundance in individual mitochondria collected from a discontinuous density gradient and labeled with Mitotracker Green. From these measurements we determined the distribution of protein content per mitochondrion and the relative abundance of mitochondrial proteins in density gradient fractions. In addition, this method is useful for counting mitochondria and, as a consequence, determining the number of mitochondria per unit volume or estimate mitochondria copy number per cell. It was determined that mitochondria accumulate in two interfaces defined by consecutive layers of 35% Metrizamide, 17% Metrizamide, and 6% Percoll. The presence of mitochondria in these interfaces was also confirmed using a modified Lowry assay that prevents interference from Metrizamide and Percoll and determines total protein content, and a succinate dehydrogenase assay that uses dichloroindophenol as an electron acceptor and that specifically indicates abundance of mitochondria. The CE-LIF analysis of mitochondrial properties, based on the individual mitochondrial determinations, has a wider scope than the average values determined by enzymatic or bulk protein assays.